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^*^P>4^TL^■S*<> :gj6$P»rzMoit4fcd:lKJuii«at«l!IBaf»g(z:l5iy5X*tt-Si:CD4Ui2 

'f-m:^m^^itfimM.izi&^mt^^xi^^o 

cGpGp<0'^mmtLXlt.')>mU^<0^m^tLXp-<?ony:i:=.)Um^mi^tz 
^^£AWzfg^$ttTl^•i>( Nature, 1987. 325, p279, fcJ^tJtj. Biol. Chem. . 
1990. 265. p18993#!l)o*fc,'J>^S»fea>^^StL-Cp-'j7PP7x=.;US 
$fflL^'C^JKex(3' -*5' )S;7-r-;U^^^>Ke;:^(3' -*5' 

fc^J7!)^^^$;|^Tl^^ (Nucleosides &Nucieotides. 1985. 4(3). p377#E{g)o 

Lj!)^Lj£i:*^^s ItrfSO^Nature. 1987. 325, p279, fc<j:t/J. Biol. Chem. , 199 

0. 265, p^8993^^Ztm^tlfzysmX\^^mitS.^(0mnttJi^'J3^.<Ply:t^[^(0 

^jjKJR^35«75%(iaiiJ(Zjgv^;B:S®$S^i:Lfcii^lctt63%)i:1g<, HfflW-C-l* 
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KrlHcDNucleosldes&Nucleotldes. 1985, 4(3). i>311 ^[Z^W.^^fcii^'Xi 
-5, 



CH2=CHCH20' OCH2CH2CN 
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B3 p R2 
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i^'j;u»t?a^$;h.fcT;u3dFi/T;u^;uai:tt.fct^(*2-H'j^^;ui/'j;ux^ 
i?xhdFe/>t5=-;uSs e;^(2-tKP^i/x^;u;!l-^t/)pt5=-;uS. exca-r-bh^ 

ex^5^;U:i|-Jpi/^. hUx^;Ui^ij;U;j-:^Fi/^^;U:7|-:?Fe/». h'J-fv:^Pe;Ui'U;U:i-^ 

;Ux^;U7l-i^i/^5^;U:j-dFS/^, 5?^K^i'^5^;U:t-^*>^. e^xh4r*>^5=^;U:t-dp*^S, 
ex(2-tKn^e^x5^;u:^-^i^)^5^;u^^e^S.lfX(2-T-{2h^i^x^jU:3-^i.) 

a)/\P7;u^=./u^, ^^Uii A^p>4<0T;^^~;^S. Tsy^. i^^^i 7b^^>4(OT;u 
4r;uT5yS. 7K^S, tKP4rt/T5yS. Tsy^i/^. mmifti /)^c»4a)T;^^;^/^ 

mm^ti^x(o/\n^>m^ti.xit. ikm. y^^m. B^m. mmiim^t^^^o 7 
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;u»i:LTI*. :7;u:j-ny^;bft, 5/-7;u:t-p^^;ug. hy"7;u:j-n^^;uS, -^n^^ 

3- ':?T-~;u^35:^*^«ij^$;|x-5„ /\PT;u^-;uS^urtt. i^p^ <7pp 

;u^;U:?|-^>>S<!:L-C(*. ^h^i/ft. xh^S/^^jrif A^iJUj^^tt'So T^U^^U^^fSi: 

&:jt=f')\^y3:-)V&^ x^;^7x=.;^s^^:^fa)^i{ll!c1 ~40T;u^;u^$Wt" -ST^u 

7h^e^S$^-r'§)T;ua^i>-^x=.;u&: $;p<5=-;UT5/:7x— ;u^, e>x^;uT5/;7x 
-^i/SJEfi'^w^^iai ~ 4a)T judp^uTsyss j^f 'S7';u^;uT5y7x=./us : p 

p:7x=.;i.^,'^p^-7x=.;u^)5:if<D/\pyy:7xz:;uSJ5:^*<^^$tt'5o 

-•7;U^P't7^i/;U, 5-'i?PPe/ht^>> ^-^UU^=y^^)\^^ S-^^R^i/hi^Vs 5 — 

:?p^'f?^e/;u, 5-3-Ke^hi/>, 5-a-K't7^i/;b. 5-^^;ui^hi/>. 5-p«^ju 
•t7^'>JK5=-5», 5-x^;u->hi^>, 5-x^;u';7^i/;u, 5~7;u:j-p->hi/>. 5- 
:?;u:j-P't?^t';Us 5-h'j:7;u:j-ppt^;i/Vhe>'>s 5-h'J:7;u5j-p^^;U't>^i^;u. 5 
-tf— ;u'^^i^;u. 5-(2-3?o^e— 5-(2— ^□□t"iiju)'i?^i^;K 
5-x^=.;ui/Ke/>, 5-x^=.;U't7^*^;u, s-^i^pf— ;U'!7^*>;u, e'J5S^>-2 
-:t>s 4-tKP^i/T5yeU55?:x-2-:*->, 4-T5y:j-^i/e'J5i?>-2-:f 

4- yh:^->e'J5e;>-2-7l->> 4-T-l2h^i/eU5i?>-2-^>. 4-:7;U:tPt'U 
5i^>-2-:;!r->, 5-:7;U7r-Pt°U5i»-2-;!|->. 5-T1f i/hi^>nj:i:75«^(f 

6-:7;u:tP::'''J>s 6-^pp:^uv, 6-^^;uTsy:^'j>, 6-i?^^;i/T 

^i/zf^y^^ 6-^h4r*>-:^>j>, 6-Ti2K^i/:^U>. 6->^;b:^U>. 6-"X^;u:;fij 

>s 6-h'j-7;i/:tPp«^;u:^'J>. 6--7x=.;u::>''j>s 6-^;u*^h^'J>. 

5 



wo 2005/005450 



PCT/JP2004/007000 



p:^'J>s 2--T5/-6-a-K::^U>s 2--7'5y::^»J>s 2-T5/-6->;u*:^h::/''j 
>s 2-T5y-6->t5=-;u^;u*7^h:^»j>. 2-T5/-6-tKp^i/T5y:f';>. 2- 

T5y-6--?ih^?/^U>> 2--T5y--6-K>y^;U:j-4rS/:^U:^> 2--T5y-6-T 
Hzh^i/:^U>, 2-T5>'-6-p<5^;U::?U>, 2-T5/-6-i^^p-:^PejUT5/3^'J 
2-T5y-6-^x::.;U:^«J>, 2-T5y-8-:^^p^::fu>, 6-i^7/:^U>s 6 
-T5y-2-^PP^UX2-'i7PPT-T— »,6-T5/-2-:7;b:i|-P:^'';X2-3? 
;U:i-PTx:^»«:ifA^^(fe>*t^o 
T-'f :3^U>^»fc*tX7^T1f :^U>^a$»tt:6<] (ClJiJ jKI^ . 6 -TS/ - 3 - T^T 

T5/-7— rTif::fy>. e-Tsy-i — 7*T-tf:^y>. 6-T5y-2-T-9*::^uv^ 

$ii*:*f=(*2fflB<D/^^*;'!7Amr'IK^SRrtgJ&:«^Sli»*LtNo 
v:?5^UJUS> i^-7x-;uT-b^;uS. :7xydF-*/T-t25^;u&, ^^y-f 

6 



wo 2005/005450 



PCT/JP2004/007000 



Tiz^Jl/) -2— $7PPT-r—>> N®- (i?>5=-;bT5/^5=-U» -2-'i7PPT'r— 
N«- (T'J;U7l-^i/*;U7t?=.;u) -2->;ppT-r->. N«-T-b^/u-2-7;u:i|-PT 

•f^=.>, N^-^>9'i}U-2-y)VtnT'f->. N«-C7xydF-e/'THz5=-JU)-2--7;U 

i/*;U7H=.;U)-2-7;U:j-PTT^— >,N^ N«-i^TH25=-;U-2. 6-i?T5y>?y>, 
N^ N«-i>K>y-f;i/-2. 6-i?TSy^>j>> N^. N«-e:^C7xydF->T-b^;U)-2. 

6-i?T5y■^'J>>N^ N«-ex(i?yg=-;uT5yy5=-u:/)-2. 6-i^T5y::^u>. n^. 

— ^SeCi]-ea$4x-S'(k'a-!K!ll*,Org. Lett. 2001. 3. p81 5;Tetrahedron. 200 

1 . 57. p8823(Z|BSa)^5£$#%lCLT, -^^ir^ZLtt^-rB^^o 
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(B) vmt^tl^it'^mtmim]t:BLJ^t^'^XTfR-m.^ (C) "T5a^F;»xS<b^!fel$#-S 



O 

CHz^CHCHaO N-Rg 

Rio 
(A) 



NCCH2CH2OH 



ReO 



0 Ri 



CHz'CHCHaO' "bCHaCHaCN 
(B) 



HO. Bi 



CH2=CHCH20 OGHaCHzCN 
CI] 



RgOv 



Q.wO R, 
CHa'CHCHjO OCH2CH2CN 

(C) 



*a-rA^s*f=(*R9fc<J:t;RiottiI*tP,A<3S^-r^M^Jl^F-$#t?^$Ji^JifeL-C=fea 

3*a)Ri izti\i-^7m^o^m^tLxm^^^tz't<Dt<mifii,^^o 
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-HSiS (B) *5<*:i;- HSifc (C) 4acDR, . Refcckl/^B, 1t[|S(0-M^ (A) 

;u h'j:7;i/:*-py^>x;u7K>^^, "f ;u T-h^3?;u:!r-P7t^'t7^^> n-:7 

h'j:7;u^p>t^>x;U7t?>^ig, 2-:7x-;u-r5^V'— ;u h'J7;U7|-ppt^>x;U7|^> 
4~^^;u^5^y— ;u hU:77i/^P->«^>;^;U7H>^*a. 4-^^;u-f5^y— ;b 
p-h;ux>x;U7h>^^s 4-^^ju>r5^!/— ju hU>';u;j-p0^«s. 4-:7x=.;i/ 

•f 5^v*— ;u hU3?;u:f p^^>x;U7f?>^i^, 4-:7x=;uY5^v/— /u p 

LT. ii'^. 1 *N&2^Mtnj:-5jlA«ffll>&;K'So 
^;u^:i^-i/-^x(d:. -ilSiC(A)T'^$*t^1b^i^(DaS(3j*Lr. M^. i % 

li^Stt^b^Jtt. (A)-ea$;|x-g)^b^tl(=*tLT, S"^. O. 1 3^)^&4^gt^f: 
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friB(i)(Dxs(Dj5P&(c(i, iis. mm^^mi^^o 'Mmti^xit. s.m^mmuj:i^ 
fried )(Dx^a)jKf&SJgi*. ii^, -i o*t)*Nfe}titfl)j»ji-eprtgfi3{)^ o»c3^)^ 

-fiSsS (B) -ea^^x^^b^JKstt, ISIS (1 ) (Dxm■e^ie>*l-S>-l6Se (B) 

l^rlB(2)<7)x@■efflL^e)H§^4b^Ji:UTl*. -^tii*. m^W')>m<omit\zmi^ 

— 7l-4ri/K3Ei:if©^h>igiK^b#i3i.t-:^5=-;utKP/^— ThJet/KJtfifcDT^u^ 

^-Ib^JirLT^ !|^lz2-::f^/> /'?--;!|-^i>K3b^§?*LLNo 
fItacD^1b^l*.Smi4$«}t-r^afl<I-T?.5§jgi:LTfflL^'5Ci:/)<-t?#^oJ§jS^ 

L^RByflB^$;Pt'&:u*^Ti2h-h'j;u,i/^PPp«^>.'27PP7h;uA.THF, 1. 

mis(2)<Dx®(z>j5JSiajgi±. ai:^. -■io''cfi^ii,mm(DW^^v'simtifiK ccan 

-flg^ (c) •T?^$;h,§<b^!^tt. friB( 1 ) fc cfct/(2) a>xs-e#t>;h.^--'flS^ (c) 
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c:*iP>a)«^^<D^i:AN-eti4. 4' -e^^^dpi/^|J5^j^s^±»^Ll^o 

ltFlB(2)a>xm<©JSJSrcl4, ii^. jttiE^ffltx-So ^igE^Lttt. JSJS^PflmDEcLN 
l®yRgS$*t7Ej:tN)b^T-l2h-h'j;i/>i?^pp^^>.'5?pp7h;uA.THF, 1. 4-*?:*- 
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-m^i-iixm^Mit^^ii^k3'-m^i2ixm^Mit'^'m(D^my5mtLxit^ 

JKJS^C2} 
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m^it. -JiftiCCi3ttJa)R, A^^^lS^, :7*y^lg^, ^K^'>S> a-^h^i/xh^sp 

C234i<OR233J:tJfR3*^#^^iL-C;Kmig^> -^^yifel^^. ^h^*>S, 2-^h4ri/x 

--MieC5]4'<K>Rifcd:U^R4(**&'!??*3i:LT7K^ll^. /npV>I1^. 2 
-^h^->xh^->«fcl±7m^a>^^l|-?!tt^$4xf=tKP^i^;uS^aL, Bi 33 

m^^xi^x=^^i^mmi^^tLxit. ms&<o-m^i-\:i^<DR,ii^xSB,(ommm 

-m^ C6] 4>a>Ri, R4. Bi*JJ:i;B4(d:. taiBa>~^^ C5] * 

(OR,, R4. Rg. B^i5^rSB\t^mX'&^o 
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ReO^ B4 HO^ Bi 

O R4 0 0 R, 

RsO N— R7 CHz-CHCHaO OCH2CH2CN 
Rs 

C3] Cl] 



I 



CH2=CHCH20' ''OCH2CH2CN O OR5 O OH 

C5] C63 C2] 
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ReO.^ B4 HO. Bi 

Qj. p R4 O Ri 

R5O OH CH2=CHCH20 OCH2CH2CN 

C4] en 



1 



HO. B4 



•^^^ - _ Ri P o^ B4 R3 o' 



RsO O. 



, B iL_JL « ?'» w 73 Y "v, B; 

iT Bi ^o OR. a, A B_ 



Oxp,0 R4 B3 o^ p R2 

O' ^ORs o'^'^'bH 



CH2=CHCH20' "^OCH2ChtCN ° ' 

C5D C63 C2] 



HO^ B4 



r-Y + V- r R50' X _ Bi 

R4 O^yO R, 

R5O' ^N— R7 CH2=CHCH20' ^DCH2CH2CN O^^ ,6 Ri 



V, Bi 



"^s CH2=CHCH20' ^OCHaCHaCN 

C3D CI] C5] 
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ReO. B4 "°Vo-j' 2)R6Sfl>flJ£it o^, ,0 R4 

0,yO R4 0,yO Ri yo-jsl 

R5O' ^OH CH2=CHCH20' ''OCH2CH2CN q,, p 



CH2=CHCH20 OCH2CH2CN 
C4] C53 



-ig^CSlltt^T'^^tb-Slb^^lzfeiNTsRyfeJ^l^RsA^^^U-cMmil^^^t?^ 
$Jl^m-r§ii^. -eo) J:a?E>:^^JI^J*LfcR7(R8)NSi:UT(*. ePUi^/H. e^Ui^ 

ep';i^/s&^c%fie^'je?/^ii»*u^ 

-Sft^C4D 410)64, R4fc«kl^R6l*tfrlBa)-M^C334'a)B4. R^tS^URet^^^ 

m'$immtmtLxit. m^it. ^h^y-ju. 5-pi^;u5=-3f -rh^y-^u, 5-x^;u 

^J-PTft't;^^, N- (p-T-tz^;u7x~;u) 'fs^y— ;i/ h'j:7;u:j-p>^>x;U7!x>^ 
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i^^l::o;^)^P)40''C;b^^(f^LL^o 

it^:?^;u.e^^^;U7^u--Kj:ifa)xxT-;uM'5:i:*<iff*LtN„ 

^<b-r^l^(OJSlSj#i«i:LTI±. ^^bJSlSlc^^^^^/jrUPiy. m^^^^=h<D 
VltiSil^iiK $^-:foM±0>f^mi)<1£f^l.<. nK7-bh=.h'J)U. i>^PP>^>.THF 
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;u:7s(-=.ju)'T-h^*-/— ;k i-(2. 4. 6-H;-<v>^Pt:;u^>Hf:/x;u'7:j-— ;i/)T-h5 
;uj£f:«!f<ox;u:7:i--;u-TH^y— 3-— kp-i - h;ux:yx;u:7:t-— ;u-i. 
2. 4-HJTy— ;u. 3-— hP-1 -(^e/5^L/>x;i/:7;i-z:;u-2-:^;i/:7;j-— 
2. 4-HJTy— ;k3-=.wp-i-(2. 4. 6-W'j-fv^pe;uK>-if>^;u:7;j-=. 

lc^^b^•'J>rv:^Pt°;^^>■tfl/x;u:7;^■^J^;b^^^?*LL^o 

^;ui?-rv>^pe;uTS>. ;i/5=-e^>. -rs^y— n-^^^u-ts^V'— ;u> 

$i^-r^ii^fcf*. mn. Rus^mm&mi^^o Rj^mmtLxit. 

ex(h'j^5^;ui/p^i/)S/^^pKxe/;u:t-^e/e/y;uS3fe^a)e/y;uSA«^ifp,;|x§ 
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f^^mwLtdii^mjm'mts^^i^ti^. 7iz\-=.h*j)v. e^^pp^d?>. ^pp7t^;uA.TH 

F.I. 4-i>^^'*)->fj:iiiim'^Ll\ 
illf£A^ 0'•C*^P>^S(Z)iSS3b<^(f^LL^„ 

IBJSJSSeC7]^z^LfcJ:a(::>-M3!CC5]-ea$J5^'i>'^b^^tlfl>R5»;&«2-i^T/XT;^ 

#i^<©RB^3b«T'j;uaa>Ji^fzi*.2-i/Tyx^;uS^ffi4^glLfc^r=^^bJKJS^ 
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Ri o' \) B4 

Bl O, P R4 

C6:i 

^j§«^®36j^T?^^act*^ort6-c, M^a/)^e»7o*'c(z>F^'T5fT5c^:A<^lf*u^o 

oti<©/^^e?«i7A, 2fifia)/^^s^'t7Atgi*:*fei*2fiifia)/^^e^'t7AffitUTi*. mz 

i^m. ^^/^^i^'^A. ^'(k/^^i^'^7A. i^^ppd. 5-i/^p:?r-'5'^>i>x»/<^i^ 
'tJA^c^'aj^/^^e^n^Ai^li, ■Th^+x(h'j:7x-;u:7;i-;^:7-f»/<5e^';?A. e^^Ch 
'ji/<7P'^^S/;u:77f-x7-r»/<7i^0A^ifa)>j>li**:m./^^e>*t7A 2. 4-/<i/^ 

-flBjeC5]4»<Z)R5*^fl^4lll$i±-ri::T'j;uft*fc(*2->>Tyx5^;u*$flJi^a-r 

20 



HO^ B4 

o,. p R4 2-i/T/x^;u^a)m^^ 



RsO'V B ^^^^^ 



0,wO R, 

A 

CH2=CHCH20 OCH2CH2CN 
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B4a>t^■r+l*^<D«®^l*Ty;^s^j!^^8t■r-S)JRJ^:|l#(c^^^urs^^ci:35«»*L 

-jia:^C534'(0R6*^2-i/T/x^;uS-efci>ii^>-flaSC5DttJ(Z>Rifcd:UfR4l:: 
^h^e/^5=-;u«, i^xh^i/^^;u^. ex(2-tKP^exx5=-;u:!l-^i^)^^;uSfe^ 

LM±ex (2 tTHz h^->x5=-;i/:J-4r*» JUS)S:^fl>^;Uhxx-T;U^3S:i: jb^^lf 
-fig C5] cta(D R5M2 - i<^T/X^;UST*&i>ii^ . ~ jlSiC C 5] 4" a>Bi *5 J:1;B4CD 

«g|$;Kfc<S^mS(D«^^i:L-C(*. m^it. 7h;us;u&. Tl2^;uS. ■:fntiyt=. 

-aa^C5)4i<©R5*<TU;UST?fei»ii^.-8SS£C5]c|3<DRii3d;i;R4lcfclt§7K. 

hU^^^ui/'J/i/S^ hux^;ui/u;us, h'j-<v>^pe;ut/';;uS. t-::?^;i.i^^9=- 
;ui/y ;uftjEj:<!: (Di/'j jus, K'j/^;ui^'J;u7t-^vp<^;u», hu x^^ui^g ;u;ii- Jpi/^ 

S3fe«t*(De/U;u:f4^i/^5=•;^^fc^l^l42-^g^5^;^5/y;^x^;^:i^:^i/^^^ 
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^'(b^S/5=-u>-2-x;u37;j-=.;u^»:i:a)ig'(bx;u3';i-=.;u^. i -h;ux:/^;i.:7:t-=. 
;UT-h^y--;i/, 1 - (y->^u>x;u:7;i-=.;u-2-xju:7;i-— i - (2. 

— ;u^s3--=.hP-i-h;i/x>x;u'7;i-=.;u-i. 2. 4-HJ7y— ;K3-— hP-i 
-(^i/^u>;^;u-7;*-=.;u-2-;^;u-73j-— ;u)-i. 2, 4-HJTy— 3-— kp- 
i-(2. 4. 6-HJ-rv:^Pt*;u/<>Hf>x;U77;t--;u)-i. 2. 4-H;Ty— ;U3tj:if<D 
x;i.:7;r^;uhU7y— ;um^i:«i:*^feife)*t-g»o!f$fzi^<b2. 4, 6-K'J-fv:^pe;u/< 

^<bJSJSIii^S0^t#Tfcff3Ct*T?#^„^^bS/Sfcfflt\?,;h.-5^^i:Lri±, 

h'jx^;uT5v. x^;ue?^'v^pe<juT5>. iz*yj>. -fsa^^v/— n-^ 

HS^bJRf&OSt&SJgtLTt*. -lO"»cA^c,?§jSE(0/*»j!|-c?BrtBf£*<. f#lcio*vt,4 
^^bJK)S(ctt> ii^, J5JS;^^€ffltx§o JKlSjtlitLTtt^ li^fc^#$^^;S: 

e;'j7pppt^>, THF/)«^^f^u^o 
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'(S!^m-t^Ztii<X^^^otS:i^m^t:-m^te}xm^^^it'^m<ORs^t{^xmi^ 
^^C53T?a^;IX'i)1b^ifel(c*jitSR,, R4. Bife-SL^ttB^tP^JSrtcO^itjiif^UNo 

^^(«, -fisicC6Dii3(7)Rg3b<Ty;uST?fe-5^^fcii, itria(ooM(3!)/<^s?';7A. 2 




Q> .0R5 



23 



wo 200S/00S4S0 



PCT/JP2004/007000 



-fi6ieC6D-ea**i§^b^!fea)R,<fe-5t>ttR4l::fc«t'57K^3la)«S^*^tftlH- 
IS^C53-^a*jK§^b'&#i(DR,fe'l)tN|d:R4lcfcit'5e>U;u^^-\?>e/'J;uftT*M^$H 

tz7)\^zi^i^7)\^^ji,mx%B,h^isitB^(o%m^tmu(DT*))i'&m<om'^{zit. 

R,&i)i^ttR4©ffli^^^. ltrlBcD:7;u:j-'jK$fflL^. c:*LP,$^L^'g>B^^i^a)JSF& 

-^iS^CC53T*a$;K'S4b^!l^<DR,&•5l^^*R4^:lfclt'i)Ti/;^»m;&«felfe>;|^. B.fcJ: 
DfB4<D«P3fe^:LTtt.t9la-^SS!SCC5]-l?a**l•i>^b^ife|(7)B,fc-5l^^*B4lz33l■^'5T 

-||gieC6] t?^$;h.'l)'(b-&!i^(X>Ri . R4l::fc(ti>;K^SO>4S^^;5^ "irlBe^'J 

lg^jbe^ij;b^-ea^$^ifc7;u=3^$/T;u^;uiii?, b, fc«fcOSB4a)«^SA^t(rlB(0 

C*LP>$ffltNi>tfrlBa)JKl£lfe#T?B,fc§Lvf*B4(D)8i«iltRs^(DflJiii^PI^l::ffo 
fc^lc. R1fe^l^ld:R4a)fl^£^^$. HlII2fl>:?;U:4-UK^ffll^. :i^h>^mi^^mmoS. 

$SL^ie:\xm^H^it'^m(DB,. B4. r,. R4a)ffli«^fc<fci/R6Sfl)iBfcsi^^tasis 

— -o«-TU;u-2' -o- (t--:^^^;ui?^5^;ui/«j;u)^*'T/i/:> 3' -o- (tu 
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ju 2-iyryx.f-)i'7\i^yx.—y>) . 2' -o- (t-'::f^;ui?p«^;ui/u;u) -n*- (i?^ 
5=-;uT5y^^u» — 7yi/> 3'-o-(7'j;u 2-i/Tyx^;u7h;^:7x— h).N« 
- (TU;u7»-^i/*;u7t?-;u) -2' -o- (t-:?^;ui^>t^;ui/«j;u)T7^/i/:/ 3' - 
o- (T'j;u 2-i/Tyx5=-;i/?^x7x— h) . 2' -o- (t-:?^;ui?^TF;ui/u;u) -n« 
-/0*/>r;uTf^yt/> 3'-o-(tuju 2-e/Tyx^;u7h;^:7x— h).N*-(T'; 
;u:j-^i^*;b7t5— ju) -2' -o- (t-:?^;ue>^^;ui/'j;u)ix^e^> 3' -o- (t'J 
;u 2-e^Tyx^;u7txx:7x— h) , 2' -o- (t-:3f^;ue/^5=-;U'>'j;u) -n*-/<>^/ 

■<;U»>^i^> 3'-0-(T'J;U 2-i/Tyx^jU7hX7x— h),N2-(T'J;U:i-^i/* 
;U7H=.;b)-0«-7U;u-2'— r^f^i/^rye^^ 3'~o-(7'j;u 2-e/Tyx5=- 
;u7l-xx:7x— h) . N^- (i^y5^;uT5y>«5^u» -2* -f^:*-=^i>-5f7yi^> 3' -o- 
(T'j;u 2-i/Tyx^;u7t?x37x— h) , (TUJU:r^e/*;u7H^ju) -2' -T^yjr 
^i/T-r/*>:/ 3'-o-(TU;u 2--i/Tyx5^;u7hx:7x— h),N^-K:/y>r;i — 

2' — x:*-dF-S/T-xy*» 3' -O- (T'J 2-i/Tyx^;U7hX7x— K) . N«- (T'J 
^U^^S^A^UTt?— ;U)-2' — r/J-^e^-2-'i7PPT-T/i/> 3'-0-(7U;U 2- 
S^7yx^;U7|^:^^x— h). N«-K>V'^jU-2' -7^:f^i^-2->;PPTiryi/> 

3' -o- (T'j;u 2-S/Tyxg^;u7hx:7x— h). (TU;u:*-^i/*;u7H=-;u) - 

2' — r7r"4re^-2-:7;U7|-PT-x/*» 3'-0-(T>J;U 2-i/T/x^;U7|xX:7x 
— M> N^-^>V-f/l'-2' — x^JFi^-2-7;U:3-nT-r/v> 3' -0-(T*JJU 2 
-«>Tyx5=;;U7fxX7x— W) , N*- (T';;U:t"^i/*;U7H-;U) -2' — r3i|-4ri/i^5=-i^ 
> 3'-0-(TU;U 2-ixTyx5=-;U7|KX7x— |-)^N*-K>y>r;U-2' — 

i^^^i?:^ 3' ~o- (TU/u 2-i/Tyx5=-;u7!^x-7x— h) , n*- (T';/i/3j-^e^*;u7i? 

— JU)-2' -7^:7|-^i^-5-:7;U:*-Pi>5^i?> 3'-0-(T'J;U 2-ixTyx^;U7ts 

X7x— h) , N*-^:^y-r;u-2' — T:^■^t/-•5-•7;U7^Pi/^i^> 3* -o- (tu 
;u 2-i/Tyx^;u7fxx:7x— h) s n*- (TU^UTh^i/^^u^H-iU) -2' — r^j-^e^- 
5-T-»fi/^i^> 3'-o-(T';;u 2-i/T/x^;u7t^x-7x— i>.).N*-/<>y>r;u 

-2'— x:t-JFt'-5-T+Fi/5^v> 3'-0-(T'J;U 2-i/Tyx^;U7hX-7x— h). 

N'^-(TU;u^4r'>*;u7H-;u) -2' — r;i-^i/-5-:7;u:!hP';7'Ji?> 3' -o- (t 

'J;u 2-i/Tyx^;U7|%X7x— h), N*~^>y-f jU-2' -x;j-JFi/-5-'7;u:i-p 
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-i/Tyx5^;U7|vX:7x~h). N2-(i?>t^;U75/^^U»-2' — r:J-:^i/-2' --7 

;^/^□>fTyi/> 3'-o~(t'J;u 2-i/Tyx^;u7txx:7x— h)>N«-(TU;u:J-dF 
-o- (T'J;u 2-e/T/x5=-;u7hX7x— w) , n*- (T'j;u:t^i/*;u7H-;u) -2' - 

fTt-^iy-Z' -yjl^^Diy^*J> 3' -.0-(.T'J)U 2-i/Tyx5=^;U7|tX7x— 
N*-/<>V'^>f;U-2' -7^^^i/-2' -7;U:J-Pi/^v> 3' --0-(T'J;U 2-i/7' 

-o«-tu;u-2' -o- (t--^^;i.e?^^;ui/«j;b)^^'T-;u-r;u] (3' 
->5')[N*-(T'J;u^^e^*;U7H— ;u)-o«-T'j;u-2'-o-(t--:^^^;ui^^^ju 
i^u;u)^7ye^> 3' -©-(TU-^b 2-$^T/x^;i.7hx:7x— h)].7U;u [n«- 
(7'j;u^^e/*;U7t?— ;u) -2' -o- (t--^5=-jui^^5=-;ui/'j;u)T-T=.;u-f;u] (3' — 
5' ) [N2-(T'J;u:t^e/*;U7H— ;u) -o«-T'J;u-2' -o- (t-^5=';ue?^^;ue/«j 
;w^T^$^> 3'-o-(Ty;b 2-i^Tyx^;i.7t^x:7x— h)].TU;b [n2-(tu 

(3' -^5' ) [N*- (TU^u^^ri^^^UTlfiL/u) -2' -o- (t-:^f^;ui?y^;u*>g;u) 
3'-o~(TU;u 2-e/Tyx5^;u7t^:^:7x--h)],T'j;u [n^-ct'J^L':^ 

(3'-*5')[2'-0-(t--:?^;Ui?pi^;Ui/'J;U)H7Ue?> 3'~0-(T'j;U 2-i/7 

;ue^y^;ui/'j;u)T7^— ;u-r;u] (3' —5' ) [n''- (TU;U7h^i/*;u7H— ~o«-7 

— 2'-0-(t-3f5=^;ue?>i5=-;Ui>'j;U)yTyi^> 3'-0-(7'JJU 2-i/Tyx 

^;ix7ttx:7x— I-)]. 7'j;u [N«-(T'J;u;!|-+i>*;U7t?z:;u)-2' -o-it-zf'^ji^i^ 
^^;ui/'JJU)7f^n;u^;U] (3' ^5' ) [N«- -2' -O- (t 

-:?^;ue;y5^;ui/ij;u)Tf^/i/> 3'-o-(tu;u 2-i/7'yx^;u7t^x7x— h)]. 
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jU'f;u] (3' —5' ) [N*- (T'j;u;*-^i^*-»u>t?-;u) -2' -o- (t-':?^;i/i?>«5^;ui/ 
u;u)i/5=-i?> 3'-o-(Ty;u 2-*>T>'x^;u7t^;^3'x— h)]s2-e/Tyx^;u 
[2' -o- (t-:^^;u*^^^;uv'j;u) -n^- (i?^5=-;uT5/^5=-u» -^t=.;u^;u] 
(3' ^5' ) [2' -o- (t-3f^jui?->t^;uix'j;u) -n^- (i>^5^;uT5y^5^u» -y 

Tye^> 3'-0-(TU;U 2-i/T/X^;U7txX-7x— K)],2-i/T/X^;U [2*- 

o- (t-:?5=-;ui/>«^;i'i'«j;u) -N*- (ix^^;uT5/-?i^u» — 5fT-;u-f (3' 
5* ) [2' -o- (t-:^5=-;ue^>5=-;u*>'j;u) -•N«-'<:^vr<;uT-T/'» 3' ~o- (t 
'j;u 2-*>T/x^;u7hx:7x— h)].2-e/Tyx5^ju [2' -o-(t-:?5^;^i>->^5=• 
;^i/'J->^) -n^- (^^-?«^;uT5ypt5^u» -yT~;u-r;u] (3' —5' ) [2' -o- (t-:? 
^;ue>y^;ui/'j;u)-N*-^>y^;ui/^i^> 3'-o-(T';;u 2~i/T/x^;u7t? 

h)]s 2-e^Tyx^;u [2* -o-(t-^^;ui?^^;ui/'jju) -N*-T-b5=-;u 
i/5^e^>] (3' -»5' )[2' -o-(t--:?^;ui?^^;ue^'j;u) -n^- (t?pt^;uTS/^^u 
'»-<fTJ^y> 3'-o--(T'j;u 2-S/T/x^;u7|^;^-7x— h)].2-i/T/x5=-;u 
[2' -o- (t-':f^;ue?>t^;ui^u;u) -N«-^>y-r;uT-x/e^>] (3* -*5' ) [2' -o 
-(t--^^;u*:^^^;ue/'j;u)-N*-^>^/-f;uT'x/S/> 3'-o-(tu;u 2-i/ 
T/x5=-;u7t^x^x— h)]> 2-i^T/x^;u [2' -o-(t-3f5^;ui^^^;u->g;u)- 
N*-K>y'f /ui/5^i?>] (3' -*5' ) [2' -o- (t-3f5^;us?-?i5^;ue^g;u) -n*-<o 
y-r;ue^^i?> 3'-o-(tu/u 2-*>Tyx^;u7hx^x— h)].T'j;u cn^-ct 
';;u:*'^e^*;uH5— ;u) -o«-TU;u-2' -^•^^''^<fT=.iV'<}\A (3' -^5' ) [n^- 

(7''J;U:*-^i/*;U7H-;U)-0«-T'j;U-2' -O— r:*-^i/'^T/i^> 3' -0-(T 

>j;u 2-i^Tyx^;u7fxX-7x— h)].T'j;u [N«-(Tg;u:i-^i^*;U/l?-;u)-2' 

— r:t-^*>T-r—;U-f ;U] (3' -»5' ) [N^- (T^)}\/^^'>-h)\^f^=.)V) -0«-T'J;b- 
2' -7*:J-4ri^yT/i/> 3'-0-(T'J;U 2-e/T/X9=-;U7t^X-7x--h)]. T«j;u 

[N^- (T'Jju:4-^i>*;u7H-;u) -o°-7'j;u-2' -^•^^i^<fT=.)\^^)V^ (3' 
5')[N'*-(TU;u:i-dFi/*;U7H-;u)-2'-7*^^i/t/^i^> 3'-o-(tu;u 2- 

2' -7^:i|-^S/yT=.;U'f;U] (3' -»5' ) [2' -f^;J-dFi/'5>Ue?> 3' -o- (TU;u 2 
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-t/7yx^;b7Hx:7x— h)] s T'j;u [n«- (T';;u:i-^i/*jU7i?-;u) -2' — r^h^ 
i/T5^-;b-r;u](3' ->5') [N2-(T'j;u:!f'^e^*;u-H-;u)-o«-T';;u-2' - ■ r:*- 

'jju:d-dFe/*;u7t?zi;u) -2' — r^T^i/Tf^-^U't' (3' -»5' ) [N^- (Ty;u^^*x 

*;U7t5— ;U)-2' — r7t-dF-'>T-r/*>:^ 3'-0-(T'J;U 2-e/Tyx^;U7HX:7x— 
h)].TU;U [N«-(T'J;U:i|-^i>*;U7H-;U)-2' -ir;j-dFi/-2-^PPTiri::.;U-T 

;u] (3' -*5' ) [N«- (7U;u:t^i/*;u7H-;u) -2' -T^:t-dpi/-2— j;pp7T^yi/> 

3' -O- (T'J;U 2-e/T/X5=-;U7t^X:7x— h)] , T'J;U [N«- (T'J;b:t'^i/*;U7|? 

-2' — T:J-dF-S/-2--7;U:J-PT-T-;U^;U] (3' -*5' ) [N«- (T^))Vii-^i^i3 
;U7t5— ;U)-2' — T^JFi^-2-^;U:tPT-T^i/> 3'-0-(TU/U 2-$/T/X 
5^;U7|^;^3/x— h) ] s TU^U [N«- (T'J;U:!|-^i/*;U7K-;U) -2' — f^;t-dF-i/7-7^- 

;u-f ;u] (3' -»5' ) EN*- (T'j;u:i-=^->*;u^-;u) -2' — r7f"i^*>i/5=-i^> 3' -o 

-(T'JJb 2-^^T>'xg=-;U7t^x-7x— h)],2-i/Tyx^;U [2' — x:^■^'>-N2- 
(i^;s<^;^T5y>t^U»'5fT=.;^'f <>U] (3* ^5' ) [2' -f^:7|-:i\ri^-N2- (e^<?<^;i/T5 
/^5='U»^7'/i^> 3'-0-(T"J;U 2-i/T/X5=^;U7hX:7x— h)],2-i^T>'X 

'?=-;u [2' — f^:j-^e/--N2- (s^^5=-jU75y>«^u» — 5^7-;u^;u] (3' —5' ) [2' 
— T^^e^-N«-K>y^;uT'x/W 3'-o-(7UiU 2-*^T>'x^;U7h;;^:7x 
— h)] , 2— '>T/X5^;u [2' -T^^^i^-N^- (e^^5^;UT5/^^l^» --^T—iU 
-fyU] (3' —5' ) [2* -7^:j-iSFi/-N*-^>^/'<;US^^i?> 3' -O- (7UiU 2-i^ 
T/X^^-^UTftX-^x— h)]s 2-i/T/X5=-;U [2' -Tr;j-4FS/-N*-T-b9^;Ui^^i;>] 
(3' -*5' ) [2- — T^i^*>-N2- (*?^^;i/T5y^^UV) -^fT/W 3' -O- (T 
•j;U 2-vT/X^;U7hX:7x— W)],2-e/T/X^;U [2' -T^:j-4re^-N^-K>v/ 
-f/UT-T/e^^] (3' -*5' ) [2' -x^i^i/-N«-^>y-f ;UTT^y^» 3' -O- (T 
2-i/T>'x^;U7|^;^-7x— h)].2-i/T/x^;u C2' — 7*:t"^i/-N*-K>y 
^;us/5=-i^>] (3' -»5' ) [2' — xr^-^iz-N^-^ovi^Yiue/^^e^v 3* -o- (t';;u 
2-i/T/x^;u7tx;^:7x— h). T'j;u [N2-(TU;u^^t/*;u7t^-;u)-o^-7'j;u 
-2' — r;t-^e/-2' -•7ju^p^^T-;u^/n (3' —5' ) [N^- (T';;u:*-^S/*;U7K 

-;U) -0«-7'U;U-2' ■-0-¥:j-dFi/-2' -•7;U:*-P'if T/e/> 3' -O- (7U;U 
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dp.>-2' -7;i/:*-prT^=.;u-<;u] (3' -"S' ) [N^- (T'J;u:*-dFi>*;U7H-;u) -o«- 
TU;U-2' -Tr:i-^i/-2' -■7;U:tP^7/i/> 3'-0-(TU;U 2-i/Tyx5=^;u 
Tt^^^^x— h)] . T>J;U [N^- (7U;U:t-dpe/*;b7!?=.;U) -0«-T'J;U-2' — r:!-^ 
i/-2' --•7;U^P^T:::;U>r;U](3'^5')[N*~(T'J;U:f^t/*;U7tfz:;U)-2' 

7l-^i/-2' -:7;u7t-Pi/5^i?> 3'-o-(T'j;u 2-e^T/x^;u7tt:7.'7x— h)].T 

'JJb [N^- (Ty;U:i-dFi/*;U7H-;U) -o®-TU;u-2' -f^:i-^ix--2' -•7;u:i-p 
(3' — 5' )[2' -7*;t-:^S/-2' -:7;U7|-P't7Ui?> 3' -o- (T'J;U 

2-*>Tyx^;u7txx:7x— h)] , TU;u [n«- (T';;u^dpex*;u7t?n;u) -2' -x^r- 
^i^-2' -:7;u:j-PT-T^-;U'fju] (3' ->-5' ) [n^- (T'j;u^dFix*;u7Hn;u) -o«- 
TU/u-2' — r^^i/-2' -:7;u:t-pyT/*» 3'-0-(T'j;U 2-i/7yx^;U 
'Hx:?!— h)] > TU;u [N«- (TU;u:il"^i/*;u7t?i:.;u) -2' — x;!|-4^i/-2' -:7;u 

7|-PT7*ri;u^;U] (3' -»5' ) [N«- (T'J;U:j-^i/*;U7K-;U) -2' -7^:t^i^-2' - 

"7;u:tPTTrA» 3'-o-(TU;u 2-^>Tyx^;u7|x:;?.:7x--h)].TU;u [n^- 
(7U;u^^i/*;u7K-;u) -2' — r;i-^i/-2' -:?;u^P7-r=.;u-r;u] (3' -*5' ) 
[N*-(T'J;u:i-Jpi/*;U7H=.;u)-2' — r:3-4rt/-2' --:7;u;t-Pi/^e;> 3* -o- 
(TU;U 2-i^Tyx^;U7t^;^:7x— h)],2--*>Tyx^;b [2' — ^rt^e^-N^-Ci? 
jj«5^;uT5//^u» -2' -yMn<fT—)i^-(ji^'\ (3' ->5' ) [2' -^Ti-^i^-N^- 

(i?y^;UT5y^5^U'»-2' -7;U:j-P^fT/i/> 3'-0-(T'J;U 2-i/7yx^ 

;u7t^x:7i— h)]. 2-e^Tyx^;u [2' — r:j-^e/-N^-(e>>t^;uT5yy^u»- 
2' -:7;u^p<fT-;u-<;u] (3' -5' ) [2' — r:*-4rS/-N«-/<>v?-Y;u-2' -yji^ 

:*-P7irye/> 3'-0-(T'J;U 2-e/7yx5=-;b7fxX7?x— K)],2-i/Tyx5^;U 

[2' -^:il-^i^-N2- (i;^5^ju75/y5=-u» -2' -:7;u7|-py7=.;u-f;u] (3' 

5')C2'— T^dF*>-N*-/<>y-r;U-2'-:7;U:tPV^i?l/ 3'--0-(7U;ix 2 

-ixT/x^;u7tt:^:7x— h)]. 2-i/7yx^;u [2' -7^:t^i^-N*-7-b9^;u-2' 
-3?;u^p^5^i^>] (3' -^5' ) [2' ^i/-N^- (i;^5^;u75yy5^u» -2' - 

:7;U:i-P^'7/i/> 3'-0-(7'JJU 2-e/7-/X^;U7hX7x— h)].2--*>7yx^ 

[2' — r:*-+S/-N«-^>vr-r;u-2' -:7;u^P7-T/i/>3 (3' -»5' ) [2' — r 
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;U7t^x:7x— h)], 2--i/T/x5^;u [2' — T:j-dFt/-N'*-^>y<jU-2' -■7;u:tP 
(3' —5' ) [2' -Tr:j-dpe^-N*->Oy-r;U--2' -7;U:i-Pi/^i?> 3' - 

o-(T"j;u 2— >Tyx5=-;u7HX7x— h),2-e/7'yx^;i/ [2' — r^d-^piz-N*- 
7;u:j-pi/^i^> 3'-o-(T'j/u 2-i/T/x5^;^7t^x:7x— H). 2-e^T>'x5=-;u 

[2' -7^;j-JFi/-N*-/<:/V'^-r;U-5-T+Fi^^S^>] (3' —5' ) [2' — r7|-^i/-N* 

-^>v^-f;u--5-T-tfe/^e;> 3'-o-(T'j;u 2-ixTyx^;u7Hy^3'x— h),2 

-i/T^X^^U [2' -f^;j-^v-5-:7;U;j-P't7iJi;>](3'-»5')[2' -7^:4-^^-5 
-y)\^:tn^*Ji» 3' -o- (T'J;u 2-exT>'x5^;i.7|x;^-7x— h) , 2-i^T/x^ 
;u [2' -7^:i-^i/-5-i-'j:7;u7l-p^^;u't7yi^>] (3' —s' ) [2' — 7^:l-dpe/-5- 
h'j'7;u;j-py^;u't?ue?> 3'-o-(T'j;u 2-i/Tyx5=-;u7Hx:7x— h)35:ifA<^ 

^- (T'J;u^^e/*;ujH— ;u) -o®-7'j;u-2' -o- (t-'^^;us?^5=-;u*>'j;u)^ 
T~;u^] i^T'J^u x;^-T;u.mtfeex(3'->5')ex[N«-(TU;L':t^e/*;u7t?^ 
;u)-2'-o-(t--:?^ju$^^5^;ui^U;u)T-T~;u^] e^TU^u xxt-;u. ^ti^ex 
(3' -^5' )ex[N*- (T'J;U7^^i/*;u7i?zi;u) -2' -o- (t-:?^;ui^^5^jU'>'j;u) 
^>f=-i^;u^] i^7'j;u xx-t;u. 3^:|^e:^(3' —5' )ex[2' ~o- (t-:?9^;ui;^f^ 
;ui/«j;u)-N2-(e^;><f=-;uT5/^5=-u»yT-;u^] e;^(2-i/Tyx^;u) xx 
T-;Us^Jbtt::^(3'-^5' )ex[2' -o-(t-:^^;ui;-/^;ui/'j;u)-N*-7'-b5^;u«> 
5^v;u^] ex(2-i/T/x^;u) xx^;u,^j|:fet:;;?.(3'-*5')ex[2' -o-(t- 
::f^;^i^^^;ui/'J/^)-N*-/<>y-<;^*>^i/;^^] e;?.(2-e/Tyx5=-;u) xxt- 
;u. ^t^e;^(3' -♦5' ) t*7.[2' -o- (t-:^5^;ue?^5^;ue/>j;u) -N«-K>y-<;uT 
x-;u^] ex(2-i<'Tyx^;i/) xxT-;u.^5|:^ex(3'^5')[N«-(T'J;u^Jp 
i/*;U7t?-;i.) -2' -o- (t-7^^;ui^^5^;ut^'j;u)7-T^n;H [n^- 
;u7H-;u) -o«-T';/J/-2' -o- (t-:^5=-;ui^>^;uS/U;u)yT-;u^] i?T'J;u 
xxt-;k ^5Kt*;:^(3'-*5' )ex[N«-(TU;u:t'^i/*;U7t?-;u)-2' -o-Ct-:? 
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;b:t^e/*;U7H-;u) -2' -o- (t-::^5^;ue>^5^;ui/'j;u)T7^-'j;u] [n*-(tu;u 

■r;b. ^jKe;^(3' -*5' ) [2' -o- (t-TJf^jUiJ^t^^-^ui/'jju) -N*-T-b5=-;ui'^i? 
u;u] [2* -o- (t-^f^^jut^^^^jui/ijiu) -N^- (e?^^;uT5yy^u»'ifT-;u 
m ex(2-S/Tyx^;u) xx-x;u. ^^i^exo' -*5' ) iz' -o- (t-:^^;ue?y 
-N^- (i^^^;uT5/y5^L'i/)^T-U;u] [2' -o- (t--:?5=-;ui?^^;w 
e/U;u)-N*-T-bf=-;u*/^i?;u^] ex(2-i/T/x5=-;u) xx-T-;u.i®5Kfx(3' 
-*5' )[2' --o-(t-:f^;i/5?^5^;ui/'j;u)*!7»ji?ij;u][2' -o~(t-:?5^;ue?;>t5^;u 
i/'j;w)-N*-><>V'f/i'^^^i^^u^] ex(2-e^Tyx5^;u) xx^;u, li^Ke;^ 
(3' -*5' ) [2' -o- (t-:?^;ui?-?t^;u*/'j;u) -n^- (*;^^;i/T5y^^u:x)'jfT 
-'J;u] [2' -o- (t-:^'3F;ui;>^;ui/';;u) -N«-'<>^/'f ;|/T-x±;u^] ex(2 
~*/T/xf=-;u) xxt-;u. m^ifM3' -*5' )ex[N2- (T'j;u:r^5/*;u7K-;u) 
_o«-T'j;u-2' -T^Tl-Jpi/^T-^u^] i?TU;u xxT^;u.3t5|^ex(3'— 5') 
ex[N«-(T'j;i'^^i/*;u4?-;u)-2'--x:t^i^T7^-;u^] e^TU;u xx-x 
^^ex(3' -*5' )ex[N*- (T'j;u:l-^e^*;u7H-;u) -2' — T;j-^i/e/g=-i?jb 

^] e^T'J;U XXT-^K^Jt^exO'— 5')ex[2'-7^:t4ri^-N*-(i^^5^;U75 
/^5=-u»^fT-;u^] ex(2— '>T/x^;u) xx^;u.^5i^ex(3'-*5')ex 
[2' — x:t^e^-N*-Tiz^;ui/5=-i^;u^] ex(2-i/T/x^^u) xx^^u.hjk 

;u) xxt-;u. ^sKex(3' -«>5' )ex[2' — T:j-Jpe/-N«-^>y-f ;utt^-;u^] 

ex(2-i/Tyx^;U) XXi^;U. ^5|^ex(3' -*5' )ex[2' -x:i-^i/-N«-^i/ 

y'<;u-2-^ppT-x^;u^] ex(2-i/Tyx5^;u) xx7";u,^^^ex(3'-* 
5' )e:^C2' — x;j-4ri/-N«-/<>y'r;u-2-:7;u;!r-PT-r-;u^] e>?.(2-S/7' 
yx^;i/) x:^T-;u. ^3Kex(3' -»5' ) [n**- (T';;U7r-^^*;u-H-;u) -2' — 
dF-e^Tx-;u] [N^- (T'j;u^^e>*;u7H-;u) -o«-t'j;u-2' -T^:4-^ix>fT— 
;u^] i?T'j;u xx^;u,^5|^e;^(3'-»5')e7.[N«-(T'j;u:!|-^i^*;u7|?=.;u) 

-2' -7^^:^Fi/T5^=.;U^] i^T'J^U XXx^U. ^5Ke;J^(3' -»5' ) [N®- (TU^U 
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:^(2-t/Tyx^;u) xx7-;u,^JKex(3'-^5')[2' -7^:*-#i/~N*-(5^>9^;u 

/X^;U) XX-t;U. iit>tex(3' -*5' ) [2' -T^Tr-^ez-t^'ji^'J^U] [2' — r:r^->-- 

N*->oy-r;ui/^i^;u^] ex(2— >t/x5=-ju) xx^^K^^jKexo'— 5') 

[2' — r:i-dpi^-N2-- (i;^5^;UT5>'^^U»^fT— U^U] [2' — T:*-:^Fi/-N«-/<> 
y^f^UT-r-^UK] eX(2-i/Tyx5^;U) XXT-;i..^JKeX(3'-^5')ex[N'*- 
(T'j;U:t^i/*;U7H-jU)-o«-TU;U-2' -f^:t^e/-2' -yMo<fT—)i^m] 

i/TU;u xxt-;u. ^!Kex(3' — 5' )ex[N«- (T'j;u:*-dF.i/*;i/7^— ;u) -2' - 

f-t^i^-z' -y)i^7tuT'r=.jvmi e^T'j;u xxt-;u. m^Kexo' ->5' )ex[N 

XX7^;U. ^HiteX(3' -*5' )ex[2' -f'^j-Jei^-N^- (e^^5^JUT5/^^U» ~2' 

-7;u:d-pefT-;u^] ex(2-S/7yx^;u) xx-f';u.3^Jbtex(3'-»5')ex 
[2' — T:i-^i^-N*-T-b^;u-2' -■^Mu^^f-^^)\^m ex(2-*/T/x5=-;u) 

5^i>;u^] ex(2-i/T/x^;u) xxi^;u.^4^ex(3'-*5')ex[2' -f^::^-^^^ 
-N*-7•fe^;^-5-7;^7^Pi^^i^;^^] ex(2-i/T/x5=-;u) xx-t-;u.^jK 
ex(3' -*5' )ex[2' — x7l-+*x-N*-^v^/-r;u-5-:7;u;j-Pi/5^i;;u^] ex 

;u-5-T+Fi^^i^;u^] ex(2-t/Tyx^;u) xx5^;b.iit^ex(3'-»5')ex 

XT-;u.^3Kex(3'— 5')ex[2' -T^^^s/-5-7;u;*-p':7us?;u^] ex(2- 

i/T/x^;u) xxt-;u, ^!Kex(3'— 5' )ex[2' -T^^f^iz-S-MJ^^U^t-P^ 
^/i/'^Ui^^b^] ex(2-S/T/x5^;u) xx^;u. ^^ex(3' ->5' )ex[2' -7^ 

■t^iy-H^-^iy^j-ov-z' --pMuT^=L}i,m\ ex(2-i/Tyx5^;u) xx 
•t;w. ^jKex(3' -»>5' )[N«-(T'j;i/:t^S/*;u7|?-ju) -2' — x:t-dFe/-2' 
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^Sx*;u7H-;u)-2'-Tr^^:^i/-2'-7;U7l-PT-r-;u^] i?T»j/u xxtf^u, 
T-T=:ij;u][N*- (T'j;u:i-^*>*;U7H-;u)-2' -7^:*-i^F-i/-2' -:7;u:t-p*>^*>;u 

^] e?T'J;U XXt^JU. ^^^exCS* -*5' ) [2* -i^:j-^t/-N*-Ti2^;U-2' 
;U:j-Pi/5=-i^'J;U] [2' -x:j-JFi^-N2-(i^>^;UT5/>5^U»-2' --^JU^j-P^T 

-;u^] e^(2-S/T/x^;u) xxT^;K^JKf;<.(3'-*5')[2'— 5?:j-^e/-N2 

- (i?^^;i/T5y^5=-U» -2' --^^U^t-P^T-U^U] [2' — xr^-^iz-N^-T-b^ 
;u-2' -37;U7|-Pi/^i?;u^] ex(2-i/T/x5^;u) xx5^;u,3i^e:^(3'-H. 
5' )C2' -x:?i-^i^-2' -:7;u:tP'!7Ui^u;u][2' -T^:t^i/-N*-^>y-r;u-2' 
-:7;u:j-pe/^i?;u^] ex(2-S/7'/x^;u) xx-T-;u.W5Kex(3'-»5')[2'- 
•r:4-^i/-N''- (s;^9=-;uT5y^^u» -2' -:7;u:j-pyT-U;i/] [2' -T^yjr^iy 
-N®-K>y-r;u-2' -:7;u^PT-r-;u^] ex(2-i/T/x^;u) xxt-^ujS: 
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OCH2CH=CH2 



n 1' N NHC02CH2CH=CH2 



Qj, P OSIMesBu-t 
CH2=CHCH20' ^^CH2CH2CN 



-5'-o-(4. 4'-ixp<h^S/h'j^ju)'J/7ye/> 3'-o-(T'j;u N. N-i?-rv 

^^Pe^UTtxX^rj-PTS^-fW) (Org. Lett. 2001. 3. p81 5l=:|Sife0^^-e^^L 
fc„)2. 0g(2. Ommol)s=E;mri^— i/— :^:^3A 200mg(Z)f£itT-bK=.h';;U^ 
Jgf::2--e/Tyx^/— ;U0. 16mL(2. 4mmoO^^AnLT30^FBl^j:a"ejti^=^saa 
^^^'f5^V*U't?A0. 67g(4. 0mmol)^J]P^T30^^FBlit#Lfco$^|:i2--^^/ 
> Tl-^ri^KCDI. 0Mi?.>t5^jU7^U— h/h;UX>}#}gE4mL^*Q^T5^^jt# 

If TfCi^'j7PPi'F^3. 3mL(40mmol)$j®TUT5^^FBlM1f Lfco RF&j#;1^^^?P 
MWtKI OOmUZiSTL, ^«Jl^:«-?S^s 7KM^i?^PP^^>-Ctta3Lfco %^Ji 

— ('>y ^-tr ;U40g, 'vdF-y-^ : i^^x^;u ( l : 1 ) -./s:4p-9-> : i^^x^;u : 

(1 0: 1 0: DT-m^U m.m\t^W^^ . 38g^Mfe7^;U:7TXiLr#fco HX^Q 
5%„ 

IR(CH2Cl2): cm"* 3420, 3048, 2305, 1757, 1607, 1524, 1462, 1412, 1294, 1190, 1038,' 
756; ^HISIMR (CDCI3) 5 -0.27 (s, 3H), -0.03 (s, 3H), 0.74 (s, 9H), 2.94 (t, 6.0 Hz, 
2H), 3.85-3.97 (m, 2H), 4.30-4.43 (m, 3H), 4.70 (m, 4H), 5.00 (m, IH), 5.08-5.10 (m, 
2H), 5.24-5.52 (m, 7H), 6.00-6.20 (m, 4H), 8.39 (s, IH); "P NMR (CD3OD) 5 -4.69, 
-4.54. 
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mmmz 



T^jfU [N2-(T'J;u^4r*>*JU7H~;u)-o«-TU;u-2' -o- (t-::f^;ui^^^ 



Qj, p 0SiMe2Bu-t 
CH2=CHCH20' ^OCH2CH2CN 

-5' -0-(4. 4'-e^^h4re^HJ^;U)yT/i'> 3'-0-(TU;U N. N-*MV 
^Pe;U7h:;^'7;t-P7'5^'fh)1. 6g(1. 6mmol) . -(b^JfelCSDl . 1g(1. 6mmoO.^ 

^>al^^^'f5^V/';'t?A0. 54g(3. 2mmol)$in^T30^rait#Lfc„ $t,lZ2 

^felit^Lfco ^;u^^^-S/--3fX3A$^5fe^. ME^ISL/bo mm^i><:fon^^ 

>20mLIC;§iSL. ^KJlJltlf T(::e^'i7PPi^^3. 3mL(40mmol)$;*STLr5^FB^ 




OCH2CH=CH2 




Q p OSiMe2Bu-t 0CH2CH=CH2 
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*H1SIMR (CDCia) 6 -0.36-0.03 (m, 12H), -0.68-0.77 (m, 18H), 1.78 (br s, IH), 2.79- 
2.81 (m, 2H), 3.79-3.96 (m, 4H), 4.30-4.36 (m, 4H), 4.48-4.71 (m, 14H), 4.99-5.50 (m, 
14H), 5.75-6.19 (m, 8H), 7.26-8.67 (m, 4H); ^^P miR (CD3OD) 5 -1.32, -1.24, -1.11, 
-1.05, -0.88, -0.81; HRMS (MALDf) calcd for C55H83NiiOi5»P2Si2* (M+H*) 1318.4797, 
found 1318.5267. 

^t^exo' -5' )e;^[N2- (T'j;u:i-^i/*;U7t?-;u) -o«-t'j;u-2' -o- (t 

-7— Cl Oa3*5<fet;Cl Ob]a>jg^J^) (O^J* 



CH2-CHCH20CONHyN^N P 0SIMe2Bu-t 

OCH2CH=CH2 

C10D 

-fb^JKoCQDO. 66g(0. 5mmol)<D^^y— ;H0mLj§?gfw28%T>^— T7KlmL 

N-.?«5=-;U-r5^l/— ;U0. 08mL(1. Ommol)*5d:t;^'fbh"J-fV>''Ptf;U^>-lf>X 

;U7|^-;U0. 3g(1. 0mmol)$ApX-C^ig-C?20l^rajg|$Lf=o JKlSjS^MlEagieiLT 

mzmm^iy')i]^)l^<Pn^h^^y^—{iyVti¥Jl^40s. '^^■9->:i^^X5^;K2: 1 ) 

: @^^X5^;b : ;K30 : 30 : 1) t?mi!JL> ^M-lb^i^O. 47g(i?TX 

T-U7h-7— ClOaD 270mg33J:t;ClOb3 200mg)$i8|feT^;U:7TX<i:LT#f=o 
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J|R^75%o 

CI Oa]^HNMR (CDCI3) 5 -0.31, -0.21, -0.03, 0.04 (4s's, 12H), 0.76 (s, 18H), 
4.03-4.09 (m, 2H), 4.26-4.34 (m, 2H), 4.54-4.69 (m, 8H), 4.74-5.86 (m, 4H), 4.97-5.15 
(m. 6H), 5.21-5.52 (m, 12H), 5.64-5.68 (m, IH), 5.74-5.82 (m, 3H), 5.94-6.01 (m, 4H), 
6.08-6.18 (m, 2H), 7.53 (s, IH), 7.78 (s, IH), 7.81 (s, IH), 8.03 (s, IH); '^P ISHVIR 
(CDCI3) 5 -2.31, 1.91; HRMS (ESf) calcd for C52H77NioOi8P2Si2"' (M+H*) 1247.4426, 
found 1247.4496. 

Cl Ob^HNMR (CDCI3) 5 -0.22, -0.08 (2s's, 12H), 0.74 (s, 18H), 4.07 (m, 2H), 
4.48-4.51 (mi 2H), 4.65-4.68 (m, 8H), 4.96 (q, J= 11 Hz, 2H), 5.03-5.13 (m, 4H), 
5.19-5.58 (m, 16H), 5.77 (d, J= 7.0 Hz, IH), 5.93-5.97 (m, 4H), 6.11-6.17 (m, 2H), 7.78 
(s, 2H), 7.85 (s, 2H);^^P NMR (CDCI3) 5 1.50; HRMS (ESr) calcd for 
C52H77NioOi8P2Si2* (M+H^ 1247.4426, found 1247.4435. 



^b'&JKiiCioDsomgCo. 04mmoi)(DTHF*;§jiSi. 6mLlch'j:7x=.;i/-73f-;:^:7-r:/i 6 

mg(0. 060mmol),n-:^^;UTS>0. 049mL(0. 48mmol), ^^O. OlSmL 
(O. 48mmol)fcJ:T/Pd2[(C6H5CH=CH)2CO]3-CHCl3 12mg(0. 012mmol) 
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V^2mmmWLtzoS.^lt^}^30uL&0. 1M Na2HPO47K;§jS40/iLii:a7K500A/L 
t>it. 1 mMit^T>^-'t7A;k}t?g1 mL$*D^T30-'40''C-eig#Lf=„ «f ffi!K3$ 

^lO^stL. ^PLc-^mmLxumit^m-i zms^mtzo iix^4o%„ 

*^A:COSMOSIL SC, g-AR- 300 (25 0 x 200mm) 

^Mf&:Am. 1mMit^T>^=:T7lCj§70?;Bjig,O. 2mMit^T>^-T/7K~T-b 
h-HJ;K20:80)j§jg 

B#F^(^) O 8 55 63 
B% O O 60 100 
i^ttliK:^ : 254nm. 0SEJS : 1 OmL/^ 

UV (50mM TSIHtOAc) X 254nm (e 23,700); NMR (DjO) 5 4.04-4.06 (m, 2H), 
4.38-4.44 (m, 4H), 5.08 (s, 2H), 5.33 (s, 2H), 6.12 (s, 211), 8.25 (s, 2H); ^'C NMR (D2O) 
5 62.8, 70.9, 73.7, 80.8, 90.6, 116.4, 136.9 (weak), 150.4 (weak), 154.1, 157.8; '^PNMR 
(D2O) 8 -0.86; HRMS (ESF) calcd for CaoHasNwOisPa" (M-HO 689.0876, found 

689.0853. 

2' -o- (t--^^;uei?.?<^;ui/U;u) ~N^- (e^y^;uT5/>i^u» -3' . 5' -o- 
(i?-t-:^^^;ui/'j;u)yTyi/>(^b^J^Ci23)a)^j* 




C123 
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2' -o- (t-:f^;ui?-j<f^;ui/';;u) -3' . 5' -o-(i?-t-:?5^;ui>'j;u)'Jf7ye^ 

XTetrahedron. Lett. 2002. 43. pi 983lZlBig<Z):&5£-e^J?feLfc„ ) 1 4. 3g(25 
1. 9g(13. 3mL. 100mol)$*D^T:50**C-e5^Wit*^Lf=o)*SP^lC*ftH^^Si 
J)K^98%o 

^HlSIMR(CDCl3) 6 0.14 (s, 6H), 0.93 (s. 9H), 1.05 (s, 9H), 1.07 (s, 9H), 3.13 (s, 3H), 
3.34 (s, 3H), 4.00-4.06 (m, IH), 4.18-4.21 (m, 2H), 4.42 (d, /= 3.6 Hz, IH), 4.49-4.52 
(m, IH), 5.93 (s, IH), 7.60 (s, Ih), 8.59 (s, IH). 

2' -o- (t-::f^;ue?.?«^;ui/';;u) -N^- (i?^^;uT5/.?«^L/» -5' -o- (4. 
4' -i;.?<h^i>h'j5^/u)'^7/*»('ib^j^Ci 3])a)^jiK 



2' -o-(t--^'9=-;u?;pt^;ui/'j;u)-N^-(e?^5=-juT5y^f=-L/»-3' . 5' -o 

-(e?-t-:^^^;Ui>'J;U)'yTA»(1b'&i^Cl23)14. 8g(25mmoO<De>^PP>t^ 
>1 OOmLj^jglC, 7KJ%T. )^rHF-e'Ji?>2. 0mL(1 00mmol)a>eUi^>1 2mL 

fcoa/^$t"Ui^>50mUCj#f®U*S'(b4. 4' -S;.?«hdE^?^HJ^;U9. 3g(27. 5mm 




OMe 



C13D 
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^86%„ 

^HNMR (CDCI3) 5 -0.13 (s, 3H), 0.01 (s, 3H), 0.83 (s, 9H), 2.80 (d, J= 3.7 Hz, 2H), 
3.02 (s, 3H), 3.07 (s, 3H), 3.35 (dd, J= 4.0, 10.5 Hz, 2H), 3.77 (s, 6H), 4.20 (q, J= 3.5 Hz, 
IH), 4.30 (q, J= 3.5 Hz, IH), 4.69 (t, y= 5.5 Hz, IH), 5.97 (d, J= 6.0 Hz, IH), 6.80-6.82 
(m, 4H), 7.18-7.32 (m, 13H), 7.41-7.43 (m, 2H), 7.80 (s, IH), 8.51 (s, IH), 9.46 (s, IH). 

2'-o-(t-:/5^jui;.>«5^;ui/U;u)-N2-(*:^y^;uTS/pt^u»-5' -o-(4. . 



2' -o- (t--:^^;ue?^^;ui/'j;i') -n^- (e?pt^;uT5/pt^u» -5* -o- (4. 

4'-i>>h^^>HJ5=-JU)^T>'i/>(1k^!i^Cl3])3. 8g(5mmol).2. 4. 6-=l'Jv> 
4. 4g(4. 8mL. 36mmol) , feJcl^N-^^/U-fS^y— ;U205mg(0. 2mL. 2. 5 
mmol)<0THF25mL^?S!(Z,7K)%T,2-i/Tyx^;U N, N-i?-fV^Pe;U ^^P 
P7|^X:7;*-PT5^-n-3. 0g(12. 5mrYxo\)^muWM^X^mmmWLfCoB^:^ 




CI 4] 
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^HNMRCCDCb) 5 -0.13, -0.10, 0.02, 0.03 (4s, 6H), 0.81, 0.82 (2s, 9H), 1.16-1.30 (m, 
12H), 2.24-2.39 (m, 2H), 2.95, 3.07, 3.08, 3.09 (4s, 6B0, 3.24-3.28 (m, IH), 3.53-3.64 
(m, 4H), 3.78, 3.79, 3.80, 3.81 (4s, 6H), 4.27-4.39 (m, 2H), 4.67-4.74 (m, IH), 5.97, 
6.04 (2d, J= 6.4 Hz, IH), 6.71-6.85 (m, 4H), 7.21-7.48 (m, 13H), 7.85, 7.88 (2s, IH), 
8.50, 8.58 (s, IH), 8.67, 8.69 (2s, IH); ^^H NMR (CDCI3) 6 148.88, 150.02. 

mmms 

3' -0-(T'JJU 2-i/T/X5^;U7t^X-^x— |-)(^b^!|^Cl5])(DB-J3fe 



Qv .0 0SiMe2Bu-t 
P 

CH2=CHCH20' ^OCH2CH2CN 

C153 

2' -o~ (t--:^^;u5?.?t^;ui/'j;u) -N^- (i?y^;uT5yy^u» -5' -o- (4. 
4'-e^.?th4ri^Hj^;u)^Tyi/> 3' -o-(2-i/T/x^;u n. N-e^-^v^ptf 
;u7t^x:7;i-PT5a<^-fh)('(b^i|^Ci43)3. 82g(4. Ommol) , ^ ;udri^— i^— :^:^3 

A 200mg<D|£JtT-lzh— h'J;Kl6mL)j#?S(CTU;UT;H3— ;U0. 33mL(279m 
g. 4. 8mmol)$^JjnLT30^fflm}a-ejt3f^,aia^^^-<S^V^g't7Al. 35g(8. 

0mmoi)$*n7Lt30^rajt#Lf=„ $p,iz2-:^^y> /^-:t^i^K/e?^5^;u:7^u 
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^HNMR (CDCI3) 5 -0.27, -0:23 (2s, 3H), -0.09 (s, 3H), 0.78, 0.79 (2s, 9H), 2.80 (t, J= 
6.0 Hz, 2H), 3.12 (s, 3H), 3.19 (s, 3H), 3.76 (q, ^ 11.6 Hz, IH), 3.88-3.91 (m, IH), 
4.27-4.35 (m, 2H), 4.46-4.48 (m, IH), 4.63-4.67 (m, 2H), 4.97 (m, IH), 5.08-5.17 (m, 
IH), 5.31-5.37 (m, IH), 5.41-5.45 (m, IH), 5.69-5.72 (m, IH), 5.95-6.03 (m, IH), 7.63 
(s, IH), 8.40 (s, IH), 9.37 (br, IH); ^^HNMR (CDCI3) 6 -2.34; HRMS (ESI*) calcd for 
C25H4oN708PSi* (M+H^ m/z 626.2518, found m/z 626.2628. 



»yT-^u>r;u] (3' -»5' ) [2' -o- (t-7f^juv^^;ui>';;u) -n^- (v:>t5=-iUT 



;U:e?^^PPp«^V(1 :20)~(1 :10)3-emiaU^^<b#iK!l2. ISg^lgfeT^ 



o 




0. O 0SiMe2Bu-t 
P 

CH2=CHCH20' '^OCH2CH2CN 
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2' -o~(t--:^^;us^^^;ui/'j;u)-N'^-(e?/^;uT5y^^u»-5' -o-(4. 
4' -e?^i-^ixhij5=-;u)'5fTyi/> 3' -o-(2-$^t/x^;u n. N-i?-rv3fpe 

JU7t^X:7:i-PT5^-<h)l. 7g(1. SmmoD^-fb^ifelClS]©. 98g(1. 6mmol),^;U 

iait^^-f5^V^U't7AO. 54g(3. 2mmoI)$*P^T30^PBHgl$Lfco$e»lC2-:^f 
:!|-^i/K/i?^^/U3?^U— Ha)6. 7%h;UX>;§ji^3. 2mL^j!in^T5:$i' 

OmUzmmi^. ^y%^WT{^V^anm^3. SmLCS. 2g. 40mmol)$;*STLT5 
^^itl^Lfco J5f&Jt?iS^t&?D«W7Kl00mLlC;jSTL. ^#Ji$^^^. 7Kil$i? 

i^^/^$i/U*y;U^PVHy^37-<— ('>'J*>f;U50g. pt^/— ;U:S?>7PP^^X1 :2 
0)-(1 :10)-eSiSJL.^M<b^!KD1. 53g(i?T;^^U:l-7~jl^1^)$»|feT^;u:7 
7XtL-C#fco i|X^82%o 

^HISIMR (CDCI3) 5 -0.26-0.03 (m, 12H), -0.74-0.96 (m, 18H), 2.72-2.80 (m, 4H), 3.09, 
3.11, 3.22 (4s, 12H), 3.70-3.81 (m, 2H), 4.17-4.64 (m, IIH), 4.88-5.25 (m, 4H), 
5.31-5.44 (m, 2H), 5.73-6.00 (m, 3H), 7.51-7.82 (m, 4H), 8.37 (s, IH), 8.61 (s, IH), 
9.24 (br, 2H); "PNMR (CDCb) 6 -1.78, -1.72, -1.45, -1.32, -1.04, -0.83; HRMS 
(ESt) calcd for C47H74Ni40i5P2Si2'^ (M+H*) 1193.4545, found 1193.5971. 

^!Ke>^(3'-*5')ex[2'-p-(t-^^;ui>>TF-;ui/U;u)-N2-(e^^^;uT5y 



43 



wo 2005/005450 PCT/JP2004/007000 



O 

NCCH2CH20,p,jD ^N^^NH 
t-BuMe2Siy (^""^o ^ N-^N^N=CHNMe, 

Me2NCH=N N V jToSMe^Bu-i • 

I II )> 

O OCH2CH2CN 




C173 



'(b^!felCl6D848mg(0. 7 1 mmol) <0Ti2h>1 OmL;*§j^(cg^-(b±HJ*t?Al . 06g 
(7. 1 mmoD^ia^XZmmtiamm^Ltzo mm^^MJSHL. J%TH2h:^50mL1?^Jt 
Ls n.m^tZo n^^tz^M^THFlZf^mi.. N-y^^U-rS^y— ;U0. 1 1 mLd 1 5 
mg, 1. 4mmol)fc«i:t^Jtg^bh'J'<V:/PhfjU^>i?>X;U7H^;U424mg(1. Ommo 

;u:i?^7pp>t^xi :2o)-(i :io)r*«iau mmit'kme76ms^m'^7=E 

'HNMR (CD3OD) 5 -0.14 (s, 6H), 0.09 (s, 6H), 0.76 (s, 18H), 2.95 (t, J= 6.0 Hz, 4H), 
3.14 (s, 6H), 4.13-4.21 (m, 2H), 4.35- 4.68 (m, lOH), 5.36, 5.38 (2d, J= 5.0 Hz, 2H), 
5.31- 5.44 (m, 2h), 5.91- 5.96 (m, 4H). 7.08 (s. 2H), 7.94 (s, 2H), 8.69 (s, 2H);^'P]SIMR 
(CD3OD) 5 1.02; HRMS (ESt) calcd for C44H69Ni40i4P2Si2'' (M+lt) 1135.4126, found 
1135.4455. 
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NH 

N NH2 



CIO 



5o°cT*i zmmmwuzo sL!^m,t:^mu m&^mLtzo mi^^tzmmiz^^jx. 

[HPLC|fe#] 

*^A:COSMOSIL 5Ci8-AR-3OO(250 x 200mm) 

mmM:Am.^mMmmr>^-T^mM•,Bms O. 2mM|^^T>^-T/7K-Ti2 
hnHJ;K20:80))t?^ 

I^PbK^) O 8 55 63 
B% O O 60 100 

<ttti}^^:S : 254nm. gSEii: 1 0mL/^ 
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1. 




Q.yO Ri 

CH2=CHCH20' "^OCHzCHaCN 



C2] 

2. — fiS[ieC33 
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p R4 



R5O' \-R7 
Re 
C3D 



C43 



R5O' "^OH 

(iCilas R4. R5> Re^<i^^B^it. |tFlB-JlSS£C33cj3<DR4. R6> RetS^tSB^t^mV^ 



CH2=CHCH20' OCH2CH2CN 
CI] 

Rifc<i:i;Bii±. mumi!^<omm-\ icfcit-s-iifejeci icfajRifecfet^Biirpia 
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X 

O OH 



C2] 

3. -^Jjlcf PBm*«,-«S^C5] 



'&>^?3*l^:L•r^ii$*LTL^r^,ml.^^^^^a^aL.R5l*TU;^S*fcl*2-i/Tyx 
4. ■&J*it>^it:A^ -ijgicce] 




OsNpP Ri 
CH2=CHCH20' ''OCH2CH2CN 
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& ^ORs 



(ie* , Rn> R4> Rbs Bifccfct^B^tt, MIBii*<D$5ffllC*5rt'S-^xCC5:ii*i<Z)Ri, R4, 
R5, Bifc<fctKB4i:|^mT'fe^o )i*a$*i^^b^ifei-efc-6. ii^(Dlfiffl1*f=r*2a>LN 

5. -m^it ](::fcl^r, R, A<7K^1S^. ^h4ri/S. 

i^a. 2-^h^i^xh:^i/ttSfcfitKP^v;uSt?&^. ii^(©|gffl2lCaBm<©^Jll 

7. -jiftscci] 



CH2=CHCH20" OCH2CH2CN 
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8. -jis^ccs] 




CH2=CHCH20' OCH2CH2CN 
C53 

9. -fiftSCCe] 



C6J 

(sect". R,. R4. Rg. BifcJ:i;B4(*. ltltBii^<DliH4(Cfclt^-j|gSeC6]iti(DRi 

4, R5. B,ts^iSB^tmm'^s>^o)-(^m^Mit^m. 
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